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CORRECTED ORIGINAL REISSUE LISTING OF CLAIMS 

1. (original) A method for electroseismic prospecting of a subterranean 
formation, said method comprising the steps of: 

(a) selecting a source waveform and corresponding reference waveform, 

said two waveforms being selected to reduce amplitudes of side 
lobes produced by correlating said sovirce waveform with said 
reference waveform; 

(b) generating said source waveform as an electrical signal and 

transmitting said electrical signal into said subterranean 
formation; 

(c) detecting and recording seismic signals resulting from conversion of 

said electrical signal to seismic energy in said subterranean 
formation; and 

(d) correlating said recorded seismic signals with said reference waveform. 

2. (original) The method of claim 1, wherein said source waveform is 
constructed from a single element, said element consisting of a single fiill cycle of a 
preselected periodic waveform, said elements being pieced together with polarities 
sequentially specified by a preselected binary code, said periodic waveform having a 
frequency predetermined to give desired depth penetration of said subterranean 
formation. 

3. (original) The method of claim 2, wherein the waveform element is a 
single cycle of a 60 Hz sinusoid. 

4. (original) The method of claim 2, wherein the waveform element is 
constructed from selected phases of a three-phase power supply to have a desired 
frequency less than 60 Hz. 
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5. (original) The method of claim 2, wherein said binary code is pseudo- 
random, said source waveform has a predetermined length, said length being 
sufficient to further reduce said correlation side lobes to a predetermined level, said 
reference waveform is said source waveform, and said correlation is circular 
correlation. 

6. (original) The method of claim 5, wherein said binary code is a 
maximal length shifl-register sequence. 

7. (original) The method of claim 2, wherein said binary code is a 
maximal length shifl-register sequence with said resulting source waveform modified 
such that negative polarity elements in said source waveform are zeroed, said 
reference waveform is said source waveform before said negative polarity waveform 
elements are zeroed, and said correlation is circular correlation. 

8. (original) A method for electroseismic prospecting of a subterranean 
formation, said method comprising the steps of: 

(a) constructing a first source waveform and a second source waveform 

from a single element, said element consisting of a single full 
cycle of a preselected periodic waveform, said periodic 
waveform having a frequency predetermined to give desired 
depth penetration of said subterranean formation, said elements 
being pieced together with polarities specified sequentially by 
one member of a Golay complementary pair of binary 
sequences in the case of said first source waveform, and by the 
second member of said Golay complementary pair in the case 
of said second source waveform; 

(b) generating each of said two source waveforms as an electrical signal, 

and transmitting each said electrical signal, in turn, into said 
subterranean formation; 
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ORIGINAL RKISSUE CI ATM I.TSTING (Cont) 

(c) detecting and recording seismic signals resulting from conversion of 

said electrical signals to seismic energy in said subterranean 
formation; 

(d) correlating said recorded seismic signals from each of said source 

waveforms with said respective source waveform itself; and 

(e) summing said pair of correlations of said recorded seismic signals and 

their corresponding source waveform. 

9. (original) The method of claim 8, wherein said waveform element is a 
single cycle of a 60 Hz sinusoid. 

10. (original) The method of claim 8, wherein said Golay complementary 
pair of binary sequences are selected from other Golay pairs using the criteria of 
smallest autocorrelation side lobe amplitudes prior to summing. 

11. (original) An electrical signal for use in electroseismic prospecting of 
a subterranean formation, said signal having a waveform constructed from a single 
element, said element consisting of a single full cycle of a preselected periodic 
waveform, said elements being pieced together with polarities sequentially specified 
by a preselected binary code, said periodic waveform have a frequency predetermined 
to give desired depth penetration of said subterranean formation, said binary code 
being selected to generate side lobe amplitudes below a predetermined level when the 
signal waveform is correlated with itself. 

12. (original) The electrical signal of claim 11, wherein said waveform 
element is a single cycle of a 60 Hz sinusoid. 

13. (original) The electrical signal of claim 11, wherein said waveform 
element is constructed from selected phases of a three-phase power supply to have a 
desired frequency less than 60 Hz. 



I:\urc\a-law\PATENTS\Geo - SSR98.061\Utility\Reissue\Response OA.Oct 16 2006.i 



Serial No. 10/826,174 
Response to Office Action mailed on October 16, 2006 

Page 13 of 28 

ORIGINAL REISSUE CLAIM LISTING rCont.) 

14. (original) The electrical signal of claim 11, wherein said binary code 
is pseudo-random and said correlation is circular correlation. 

15. (original) The electrical signal of claim 14, wherein said signal 
waveform has a predetermined length, said length being sufficient to further reduce 
said side lobe amplitudes to a predetermined level. 

16. (original) The electrical signal of claim 14, wherein said binary code 
is a maximal length shift-register sequence. 

17. (original) An electrical signal for use in electroseismic prospecting of 
a subterranean formation, said signal having a waveform constructed from a single 
element, said element consisting of a single full cycle of a preselected periodic 
waveform, said periodic waveform having a frequency predetermined to give desired 
depth penetration of said subterranean formation, said elements being pieced together 
with polarities sequentially specified by a maximal length shift-register sequence, said 
resulting signal waveform being modified such that resufting negative polarity 
elements are zeroed. 

18. (original) A pair of complementary electrical signals for use in 
conjunction with each other in electroseismic prospecting of a subterranean formation, 
said signals having waveforms constructed from a single element, said element 
consisting of a single full cycle of a preselected periodic waveform, said periodic 
waveform having a frequency predetermined to give desired depth penetration of said 
subterranean formation, said elements being pieced together with polarities 
sequentially specified by one member of a Golay complementary pair of binary 
sequences in the case of one of said two electrical signals, and by the second member 
of said Golay complementary pair in the case of the other electrical signal. 

19. (original) The electrical signals of claim 18, wherein said waveform 
element is a single cycle of a 60 Hz sinusoid. 
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20. (original) The electrical signals of claim 18, wherein said waveform 
element is constructed from selected phases of a three-phase power supply to have a 
desired frequency less than 60 Hz. 

21. (new) A method for electroseismic prospecting of a subterranean 

formation, said method comprising: 

(2^ generating a selected source waveform as an electrical signal and 
transmitting it into the subterranean formation, said source 
waveform and a corresponding reference waveform having 
been selected to reduce amplitudes of side lobes produced by 
correlation of the source waveform with the reference 
waveform: and 

(h) detecting and recording seismic signals resulting from conversion of 
the electrical signal to seismic energy in the subterranean 
formation, in order to correlate said seismic signals with the 
reference waveform to produce a correlated record that 
resembles a seismic record from an impulsive force. 

22. (new) The method of claim 2L wherein said source waveform is 

constructed from a single element, said element consisting of a single fiiU cycle of a 
preselected periodic waveform, said elements being pieced together with polarities 
sequentially specified by a preselected binary code, said periodic waveform having a 
frequency predetermined to give desired depth penetration of said subterranean 
formation, 

23. (new) The method of claim 22, wherein the waveform element is a 

single cycle of a 60 Hz sinusoid. 

24. (new) The method of claim 22, wherein the waveform element is 
constructed from selected phases of a three-phase power supply to have a desired 
frequency less than 60 Hz. 
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25. (new) The method of claim 22. wher ein said binary code is pseudo- 
r^nHom. said source wavefor m hns a predetemiined length, said length being 
.sufficient to further reduce -^^id correlati o n side lobes to a predetermined level, said 
reference waveform is said s o iree waveform, and said correlation is circular 
correlation. 

26. rnew) The method of claim 25. wherein said binary code is a maximal 
length shift-register sequence. 

?7 rnfw) The method of clai m ?,2. wherein said binary code is a maximal 
length shift-repister sequence w ith .aid resulting source waveform modified such that 
ne pntive Dolaritv elements in s«id source waveform are zeroed, said reference 
waveform is saiH .n.irce wave f orm before said nepative polarity waveform elements 
are zeroed , and said correlation is c ircular correlation. 

28. (new) A method for electroseism ic prosnectinp of a subterranean 
formation, said meth od comprising: 

selecting a source waveform and corre spon d ing refer ence waveform, 
said two waveforms being sel ected to reduce amplitudes of side 
lobes produced hv correlating said so urce waveform vyith said 
reference waveform: 

(h ) obtaining recorded seis m ic signals resulting from generation of said 
source waveform into an electrical si pnal and transmitting it 
into said subterranean form ation where it was converted to 
seismic energy; and 



correlating said recorded seismic signals w ith said reference waveform. 
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ORIGINAL REISSTTK CLAIM L ISTING (Cont) 

29. (new) The method of claim 28. wherein said source waveform is 



constructed from a single element, said element c onsisting of a single full cycle of a 
preselected periodic waveform, said el ements being pieced together with polarities 
sequentially specified by a preselected hinarv code, said periodic waveform having a 
frequency predetermined to give desire d deoth penetration of said subterranean 
formation. 

30. (new) The method of claim 29. wherein the waveform element is a 
single cycle of a 60 Hz sinusoid. 

31. (new) The method of claim 29. wherein the waveform element is 
constructed from selected phases of a three-phase power supply to have a desired 
frequency less than 60 Hz. 

32. (new) The method of claim 29. wherein sa id binary code is pseudo- 
random, said source waveform has a predetermined length, sa id length being 
sufficient to farther reduce said correlation sid e lobes to a predetermined level, said 
reference waveform is said source waveform, and said correlation is circular 
correlation. 

33. (new) The method of claim 32. wherein s aid binary code is a maximal 
length shift-register sequence. 

34. (new) The method of claim 29. wherein s aid binary code is a maximal 
length shift-register sequence with said resulting source wa veform modified such that 
negative polarity elements in said source w aveform are zeroed, said reference 
waveform is said source waveform before said negative polarity wave form elements 
are zeroed, and said correlation is circular correlation. 

35. (new) A method for electroseismic pr ospecting of a subterranean 
formation, said method comprising: 
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(sl) generating each of two source waveforms as an electrical signal, and 
transmitting each said electrical signal, in turn, into the 
subterranean formation, said source waveform being 
constructed bv repeating a single element, said element 
consisting of a single full cvcle of a periodic waveform, said 
periodic waveform having a frequency determined to give 
desired depth penetration of the subterranean formation, said 
elements being pieced together with polarities specified 
sequentially bv one member of a Golav complementary pair of 
binary sequences in the case of one source waveform, and by 
the second member of the Golav complementary pair in the 
case of the other source waveform: and 

(b^ detecting and recording seismic signals resutling from conversion of 
each of the two electrical signals to seismic energy in the 
subterranean formation, in order to correlate said seismic 
signals with the source waveform used to generate them and 
then to sum the correlated record due to one source waveform 
with the correlated record due to the other source waveform, 
thereby producing a correlated record that resembles a seismic 
record from an impulsive force. 

36. ("new) The method of claim 35, wherein said waveform element is a 
single cycle of a 60 Hz sinusoid. 

37. (new) The method of claim 35, wherein said Golay complementary 
pair of binary sequences are selected from other Golav pairs using the criteria of 
smallest autocorrelation side lobe amplitudes prior to summing. 

38. (new) A method for electroseismic prospecting of a subterranean 
formation , said method comprising: 
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OttTHTNAL REISS TTF. ri.AIM LISTING (Cont.) 

(^ ) construrtinp a first so u rce waveform and a second source waveform 
frnm a ^in ple element , said elemen t consisting of a single full 
cycle of a pre-selected periodic wavefo rm, sa id periodic 
waveform having a fre gu^ncv r>re-determined to give desired 
de pth penetration of the subterranean formation, s aid elements 
being pieced together with polaritie s specified sequentially by 
one member nf a Golav cn mplementarv pair of binary sequence 
in the case of the first source wave form and by the second 
member of the Golav co m plementary nair in the case of the 
second source waveform: 

nbtainin p recorded seismic signals resulting from peneration of each of 
caiH two source waveforms a s an electrical signal and 
transmission of each electrical signal, in turn, into the 
subterranean formation w here each was converted to seismic 



energy. 



rnrrelating said re^nrHed seismic s ipnals from e ach of the two source 
waveforms with the correspond inp source waveform itself, 
thereby producing two correlate d records: and 

(H ) summ in g the two correlated records. 

(npw) The method of claim ^S. wherein said wavefo rm element is a 
single cycle of a 60 Hz sinusoid. 

4n (npw) The method of clai m 18. wherein said Golay complementary 
p.ir of binary s eg nences are se l erteH from other Golay pairs usinp the criteria of 
smallest autocorrelation side lobe amplitudes prior to summing. 
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riTRRENT LIST TNr; OF CLAIMS 

The text of all pending claims, along with their current status, is set forth 
below in accordance with 37 C.F.R. § 1.121. 

1. (original) A method for electroseismic prospecting of a subterranean 
formation, said method comprising the steps of: 

(a) selecting a source waveform and corresponding reference waveform, 

said two waveforms being selected to reduce amplitudes of side 
lobes produced by correlating said source waveform with said 
reference waveform; 

(b) generating said source waveform as an electrical signal and 

transmitting said electrical signal into said subterranean 
formation; 

(c) detecting and recording seismic signals resulting from conversion of 

said electrical signal to seismic energy in said subterranean 
formation; and 

(d) correlating said recorded seismic signals with said reference waveform. 

2. (original) The method of claim 1, wherein said source waveform is 
constructed from a single element, said element consisting of a single full cycle of a 
preselected periodic waveform, said elements being pieced together with polarities 
sequentially specified by a preselected binary code, said periodic waveform having a 
frequency predetermined to give desired depth penetration of said subterranean 
formation. 

3. (original) The method of claim 2, wherein the waveform element is a 
single cycle of a 60 Hz sinusoid. 

4. (original) The method of claim 2, wherein the waveform element is 
constructed from selected phases of a three-phase power supply to have a desired 
frequency less than 60 Hz. 
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5. (original) The method of claim 2, wherein said binary code is pseudo- 
random, said source waveform has a predetermined length, said length being 
sufficient to further reduce said correlation side lobes to a predetermined level, said 
reference waveform is said source waveform, and said correlation is circular 
correlation. 

6. (original) The method of claim 5, wherein said binary code is a 
maximal length shift-register sequence. 

1. (original) The method of claim 2, wherein said binary code is a 
maximal length shift-register sequence with said resulting source waveform modified 
such that negative polarity elements in said source waveform are zeroed, said 
reference waveform is said source waveform before said negative polarity waveform 
elements are zeroed, and said correlation is circular correlation. 

8, (original) A method for electroseismic prospecting of a subterranean 
formation, said method comprising the steps of: 

(a) constructing a first source waveform and a second source waveform 
from a single element, said element consisting of a single full 
cycle of a preselected periodic waveform, said periodic 
waveform having a frequency predetermined to give desired 
depth penetration of said subterranean formation, said elements 
being pieced together with polarities specified sequentially by 
one member of a Golay complementary pair of binary 
sequences in the case of said first source waveform, and by the 
second member of said Golay complementary pair in the case 
of said second source waveform; 

(b) generating each of said two source waveforms as an electrical signal, 
and transmitting each said electrical signal, in turn, into said 
subterranean formation; 
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(d) detecting and recording seismic signals resulting from conversion of 
said electrical signals to seismic energy in said subterranean 
formation; 

(d) correlating said recorded seismic signals from each of said source 

waveforms with said respective source waveform itself; and 

(e) summing said pair of correlations of said recorded seismic signals and 

their corresponding source waveform. 

9. (original) The method of claim 8, wherein said waveform element is a 
single cycle of a 60 Hz sinusoid. 

10. (original) The method of claim 8, wherein said Golay complementary 
pair of binary sequences are selected from other Golay pairs using the criteria of 
smallest autocorrelation side lobe amplitudes prior to summing. 

11. (original) An electrical signal for use in electroseismic prospecting of 
a subterranean formation, said signal having a waveform constructed from a single 
element, said element consisting of a single full cycle of a preselected periodic 
waveform, said elements being pieced together with polarities sequentially specified 
by a preselected binary code, said periodic waveform have a frequency predetermined 
to give desired depth penetration of said subterranean formation, said binary code 
being selected to generate side lobe amplitudes below a predetermined level when the 
signal waveform is correlated with itself. 

12. (original) The electrical signal of claim 11, wherein said waveform 
element is a single cycle of a 60 Hz sinusoid. 

13. (original) The electrical signal of claim 1 1 , wherein said waveform 
element is constructed from selected phases of a three-phase power supply to have a 
desired frequency less than 60 Hz. 
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14. (original) The electrical signal of claim 11, wherein said binary code 
is pseudo-random and said correlation is circular correlation. 

15. (original) The electrical signal of claim 14, wherein said signal 
waveform has a predetermined length, said length being sufficient to further reduce 
said side lobe amplitudes to a predetermined level. 

16. (original) The electrical signal of claim 14, wherein said binary code 
is a maximal length shift-register sequence. 

17. (original) An electrical signal for use in electroseismic prospecting of 
a subterranean formation, said signal having a waveform constructed from a single 
element, said element consisting of a single full cycle of a preselected periodic 
waveform, said periodic waveform having a frequency predetermined to give desired 
depth penetration of said subterranean formation, said elements being pieced together 
with polarities sequentially specified by a maximal length shift-register sequence, said 
resulting signal waveform being modified such that resulting negative polarity 
elements are zeroed. 

18. (original) A pair of complementary electrical signals for use in 
conjunction with each other in electroseismic prospecting of a subterranean formation, 
said signals having waveforms constructed from a single element, said element 
consisting of a single full cycle of a preselected periodic waveform, said periodic 
waveform having a frequency predetermined to give desired depth penetration of said 
subterranean formation, said elements being pieced together with polarities 
sequentially specified by one member of a Golay complementary pair of binary 
sequences in the case of one of said two electrical signals, and by the second member 
of said Golay complementary pair in the case of the other electrical signal. 

19. (original) The electrical signals of claim 18, wherein said waveform 
element is a single cycle of a 60 Hz sinusoid. 
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20. (original) The electrical signals of claim 18, wherein said waveform 
element is constructed from selected phases of a three-phase power supply to have a 
desired frequency less than 60 Hz. 

21. (currently amended) A method for electroseismic prospecting of a 
subterranean formation, said method comprising: 

(a ) obtaining a source waveform selected to re duce amplitudes of side 
lobes produced bv correlation with a se lected reference 
waveform; 

(ba) generating thea selected source waveform as an electrical signal and 
transmitting it into the subterranean formation , said oource 
wavoform and a corrosponding rcfcronco waveform ha\ lng 
been DGlcctcd to reduce amplitudes of side lobco produced by 
correlation of the oourco wavoform with the roforonce 
waveform ; and 

(cb) detecting and recording seismic signals resuUing from conversion of 
the electrical signal to seismic energy in the subterranean 
formation, wherein in order to conelate said seismic signals 
with the reference wavofomn to produce a correlated record that 
resembles a seismic record from an impulsive force when 
correlated with the reference waveform . 

22, (previously presented) The method of claim 21, wherein said source 
waveform is constructed from a single element, said element consisting of a single frill 
cycle of a preselected periodic waveform, said elements being pieced together with 
polarities sequentially specified by a preselected binary code, said periodic waveform 
having a frequency predetermined to give desired depth penetration of said 
subterranean formation. 
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23- (previously presented) The method of claim 22, wherein the 
waveform element is a single cycle of a 60 Hz sinusoid. 

24. (previously presented) The method of claim 22, wherein the 
waveform element is constructed from selected phases of a three-phase power supply 
to have a desired frequency less than 60 Hz. 

25. (previously presented) The method of claim 22, wherein said binary 
code is pseudo-random, said source waveform has a predetermined length, said length 
being sufficient to further reduce said correlation side lobes to a predetermined level, 
said reference waveform is said source waveform, and said correlation is circular 
correlation. 

26. (previously presented) The method of claim 25, wherein said binary 
code is a maximal length shift-register sequence. 

27. (previously presented) The method of claim 22, wherein said binary 
code is a maximal length shift-register sequence with said resulting source waveform 
modified such that negative polarity elements in said source waveform are zeroed, 
said reference waveform is said source waveform before said negative polarity 
waveform elements are zeroed, and said correlation is circular correlation. 

28. (previously presented) A method for electroseismic prospecting of a 
subterranean formation, said method comprising: 

(a) selecting a source waveform and corresponding reference waveform, 
said two waveforms being selected to reduce amplitudes of side 
lobes produced by correlating said source waveform with said 
reference waveform; 
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(b) obtaining recorded seismic signals resulting from generation of said 

source waveform into an electrical signal and transmitting it 
into said subterranean formation where it was converted to 
seismic energy; and 

(c) correlating said recorded seismic signals with said reference waveform. 

29. (previously presented) The method of claim 28, wherein said source 
waveform is constructed from a single element, said element consisting of a single full 
cycle of a preselected periodic waveform, said elements being pieced together with 
polarities sequentially specified by a preselected binary code, said periodic waveform 
having a frequency predetermined to give desired depth penetration of said 
subterranean formation. 

30. (previously presented) The method of claim 29, wherein the 
waveform element is a single cycle of a 60 Hz sinusoid. 

31. (previously presented) The method of claim 29, wherein the 
waveform element is constructed from selected phases of a three-phase power supply 
to have a desired frequency less than 60 Hz. 

32. (previously presented) The method of claim 29, wherein said binary 
code is pseudo-random, said source waveform has a predetermined length, said length 
being sufficient to further reduce said correlation side lobes to a predetermined level, 
said reference waveform is said source waveform, and said correlation is circular 
correlation. 

33. (previously presented) The method of claim 32, wherein said binary 
code is a maximal length shift-register sequence. 
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34. (previously presented) The method of claim 29, wherein said binary 
code is a maximal length shift-register sequence with said resulting source waveform 
modified such that negative polarity elements in said source waveform are zeroed, 
said reference waveform is said source waveform before said negative polarity 
waveform elements are zeroed, and said correlation is circular correlation. 

35. (currently amended) A method for electroseismic prospecting of a 
subterranean formation, said method comprising: 

(a) obtaining gcncratini^ oach of two source waveforms as an olectrical 
signal, and tranGmitting each said e l e ctrical Gigxial, in turn, into 
the Gubtorrancan formation, said Gource wa\-efonn being 
constructed by repeating a single element, said element 
consisting of a single fiiU cycle of a periodic waveform, said 
periodic waveform having a frequency determined to give 
desired depth penetration of the subterranean formation, said 
elements being pieced together with polarities specified 
sequentially by one member of a Golay complementary pair of 
binary sequences in the case of one source waveform, and by 
the second member of the Golay complementary pair in the 
case of the other source waveform; and 

(b) generating each of the two source waveforms as an ele ctrical signal and 
transmitting each said electrical sign al, in turn, into the 
subterranean formation: and 
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(cfe) detecting and recording seismic signals resulting r c sutling from 
conversion of each of the two electrical signals to seismic 
energy in the subterranean formation, wherein a record that 
resembles a seismic record from an impulsive force can be 
produced bv in order to correlatinge said seismic signals with 
the source waveform used to generate them and then te 
sum ming the correlated record due to one source waveform 
with the correlated record due to the other source waveformz 
th e r e by producing a con'elated record that resembles a seismic 
record from an impulsive force . 

36. (previously presented) The method of claim 35, wherein said 
waveform element is a single cycle of a 60 Hz sinusoid. 

37. (previously presented) The method of claim 35, wherein said Golay 
complementary pair of binary sequences are selected from other Golay pairs using the 
criteria of smallest autocorrelation side lobe amplitudes prior to summing. 

38. (previously presented) A method for electroseismic prospecting of a 
subterranean formation , said method comprising: 

(a) constructing a first source waveform and a second source waveform 
from a single element, said element consisting of a single full 
cycle of a pre-selected periodic waveform, said periodic 
waveform having a frequency pre-determined to give desired 
depth penetration of the subterranean formation, said elements 
being pieced together with polarities specified sequentially by 
one member of a Golay complementary pair of binary sequence 
in the case of the first source waveform and by the second 
member of the Golay complementary pair in the case of the 
second source waveform; 
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(b) obtaining recorded seismic signals resulting from generation of each of 

said two source waveforms as an electrical signal and 
transmission of each electrical signal, in turn, into the, 
subterranean formation where each was converted to seismic 
energy. 

(c) correlating said recorded seismic signals from each of the two source 

waveforms with the corresponding source waveform itself, 
thereby producing two correlated records; and 

(d) summing the two correlated records. 

39. (previously presented) The method of claim 38, wherein said 
waveform element is a single cycle of a 60 Hz sinusoid. 

40. (previously presented) The method of claim 38, wherein said Golay 
complementary pair of binary sequences are selected from other Golay pairs using the 
criteria of smallest autocorrelation side lobe amplitudes prior to summing. 
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